Studies of enzyme regulation in developing tissues are made difficult by the unintentional activation, during assay, of certain enzymes. Until effective techniques for demonstrating unequivocal requirement for protein synthesis can be applied, such activation may be mistakenly assumed to be due to induction of the enzyme.
Activation versus Induction of Foetal Enzymes during Culture
Studies of enzyme regulation in developing tissues are made difficult by the unintentional activation, during assay, of certain enzymes. Until effective techniques for demonstrating unequivocal requirement for protein synthesis can be applied, such activation may be mistakenly assumed to be due to induction of the enzyme.
UDP-glucuronosyltransferase (EC 2.4.1.17) is, in the mammalian foetus, though not in the chick embryo, a markedly activatable enzyme. We report developmental studies on the liver of the DBA/2 mouse. using this enzyme and the substrate 5-hydroxytryptamine (serotonin), which illustrate a notable stimulation of enzyme activity during culture and which only under certain conditions have afforded evidence for induction.
Activity towards 5-hydroxytryptamine was assayed by a modification of the method of Airaksinen et af. (1965) , whereby the glucuronide is precipitated with acetone and treated with a dimethylaminobenzaldehyde reagent to give a complex measured colorimetrically at 550nm (J. E. A. Leakey, unpublished work).
Transferase activity in the DBA/2 mouse liver towards 5-hydroxytryptamine can be activated by digitonin, sonication or UDP-N-acetylglucosamine. With all these procedures an 'optimal activation' can be demonstrated, after which inhibition sets in. Because this peak is sharp in mouse liver it can readily be missed; and because it depends on, among other factors, the amount of transferase activity present, one cannot predict the optimal activation conditions for a given sample of unknown activity. It is therefore necessary when studying development of transferase activity to determine optimal activation conditions for each age chosen.
Using these precautions, we have found that transferase activity towards 5-hydroxytryptamine is detectable in foetal DBA/2 mouse liver from 12 dayspost coitum onwards. The 'native' unactivated enzyme activity rose slowly, reaching adult native values by birth at 20 days post coitum. Activity optimally activated by digitonin, however, rose rapidly between 13 and 17 days to 70-80% of optimally activated adult values by day 17. Optimally activated adult values were 5-6 times above the native adult values. Explants of foetal liver were then cultured in a defined medium either on rafts (see Burchell et at., 1972) or by a new method on sloping filter-paper strips down which medium continuously flows. When 16-, 17-or 18-day foetal liver was cultured by either of these methods its transferase activity increased 2-5-fold to values up to 3 times the native adult values. That this increase was not due to induction, however, could be shown by subjectingcultured and fresh foetal liver to conditions of optimal activation with digitonin; under these conditions it was clear that culture had resulted in our measuring a partially activated transferase, and that no increase in demonstrable transferase had occurred during culture.
However, when 14-day foetal liver was similarly cultured for 3 days, the optimally activated value had risen 2-fold, reaching the value observed in optimally activated 17-day foetal liver. This suggests that induction of the enzyme had occurred on culture, at the same rate as would have occurred in utero. No precocious development had been demethylase differs from that of UDP-glucuronosyltransferase (EC 2.4.1.17), the enzyme which glucuronidates the products of the reaction catalysed by the mono-oxygenases. The transferase activity rises suddenly from negligible embryonic values to a plateau at 'adult' value within 2-3 days of hatching (Dutton &KO, 1966; Wishart & Dutton, 1975) . The two mono-oxygenases are present in late embryonic liver, surge to a sharp peak at day 1 of hatching and fall thereafter to 'adult' values (Drummond et al., 1972; Wishart & Dutton, 1975; Powis et al., 1976; present work) .
Aniline hydroxylase and the transferase can develop precociously in the embryonic liver in ouo, after grafting on to the chorioallantoic membrane of anterior pituitary gland from chick or mammal (Wishart & Dutton, 1975) or after continuous application of corticotropin or certain 11D-hydroxy corticosteroids to the membrane (Leakey & Dutton, 1975; Leakey et al., 1976) . We have extended these observations to aminopyrine N-demethylase and have noted that the differential developmental pattern of the mono-oxygenases and the transferase persists during precocious stimulation of the development of these enzymes by corticosterone.
Corticosterone was applied by the continuous-flow method (Leakey & Dutton, 1975 ) to 13-dav embryos for 4 days. On each day the three enzymes were measured in the livers of treated embryos and of controls. Assay of transferase and aniline hydroxylase were as previously described (Wishart & Dutton, 1975) ; assay of the demethylase was that of Poland & Nebert (1973) .
At lower corticosterone concentrations (0.03-0.05 pmol applied per 24h), the demethylase activity reached a peak 3 days after onset of treatment (i.e. at day 16). At that time transferase activity was just beginning to rise. At 4 days after onset of treatment, demethylase activity was falling and that of the transferase still rising.
At higher corticosterone concentrations (0.07-0.13pmol applied per 24h) the precocious development of both enzymes was speeded, but the differential was maintained : demethylase activity reached a peak after 2 days, when the transferase activity had again just begun to rise. Aniline hydroxylase activity paralleled that of the demethylaseunder these conditions.
